Five new steroidal oxalate derivatives, oxalic acid (pregn-5-en-20-one)-3β-yl ethyl ester (2), oxalic acid mono (pregn-5-en-20-one)-3β-yl ester (3), chloro-oxo-acetic acid (5β-cholan-24-oic acid methyl ester)-3α-yl ester (5), oxalic acid mono (5β-cholan-24-oic acid methyl ester)-3α-yl ester (6) and oxalic acid (5β-cholan-24-oic acid methyl ester)-3α-yl ethyl ester (7) were synthesized, respectively, from pregnenolone (1) and methyl lithocholate (4) using excess oxalyl chloride.
Steroids are a group of pharmacologically active molecules widely found in both plant and animal kingdoms. The fact that small changes in the functionalities attached to the steroid skeleton can cause marked changes in their biological activity has prompted synthetic chemists to carry out structural modifications of steroids [1, 2] . As part of our on-going studies on the synthesis of various steroidal derivatives [3] [4] [5] [6] [7] [8] , we report on the synthesis of five new pregnenolone and methyl lithocholate oxalate derivatives that contain an oxalate ester linkage at C-3 of the steroid molecules.
Oxalic acid (pregn-5-en-20-one)-3β-yl ethyl ester (2) was synthesized from pregnenolone (1) using 4 Oxalic acid mono (pregn-5-en-20-one)-3β-yl ester (3) was synthesized from pregnenolone (1) using 4 molar equivalents of (COCl) 2 in DCM, and H 2 O was added in the work-up step (Scheme 1). HRFABMS analysis revealed the [M+NH 4 ] + ion at m/z 406.2589, which confirmed the molecular formula C 23 H 32 O 5 for 3. The IR spectrum showed absorption bands at 1765 and 1739 cm -1 for oxalate ester functionalities and a broad absorption band at 3443 cm -1 for acidic OH functionality. The 1 H NMR spectrum of 3 was similar to that of 2 with the exception that a 1H broad singlet for the acid proton was observed at δ 6.50. The 13 C NMR spectrum displayed signals at δ 157.7 (-CO-CO-OH) and 157.8 (-CO-CO-OH) for the carbonyls of oxalate functionalities.
Three new methyl lithocholate derivatives (5-7) were synthesized using excess (COCl) 2 in DCM (Scheme 2). The formation of the chloro-oxo-acetic acid (5β-cholan-24-oic acid methyl ester)-3α-yl ester (5) was stable only in a sealed environment. Oxalic acid mono (5β-cholan-24-oic acid methyl ester)-3α-yl ester (6) was synthesized from 4, using the same procedure as compound 3 (Scheme 2). It was also observed that compound 5 could easily be auto-hydrolyzed to compound 6 in the presence of moisture (Scheme 2). Finally, oxalic acid (5β-cholan-24-oic acid methyl ester)-3α-yl ethyl ester (7) was synthesized from 4 (Scheme 3), following the same pathway as compound 2. (ii) (COCl) 2 in DCM, r.t., 18 h, and H 2 O was added in the work-up step.
The IR spectrum showed absorption bands at 1762 and 1738 cm -1 for oxalate ester functionalities. The 1 H NMR spectrum (Table 1) of 5 was similar to that of the starting material (4) with the exception that the signal for C-3 oxymethine was more deshielded (δ 4.89) due to the presence of the chloro-oxo-acetic acid moiety at C-3. The 13 C NMR spectrum ( 3 1.36 t (6.8) showed signals at δ 155.3 and 161.7 for the carbonyls of oxalate functionalities and a deshielded signal at δ 80.5 for the C-3 oxymethine.
Oxalic acid mono (5β-cholan-24-oic acid methyl ester)-3α-yl ester (6) was synthesized from 4 using 4 molar equivalents of oxalyl chloride in DCM, and H 2 O was added in the work-up step (Scheme 2 (Table 1 ) of 6, in addition to all signals corresponding to 5, produced a 1H broad singlet at at δ 6.27 for the acid proton. The 13 C NMR spectrum (Table 2 ) exhibited signals at δ 157.8 and 158.0 for the carbonyls and a signal at δ 79.2 for the C-3 oxymethine. Oxalic acid (5β-cholan-24-oic acid methyl ester)-3α-yl ethyl ester (7) was synthesized from 4 using 4 molar equivalent of oxalyl chloride in DCM. 
Experimental

General:
The steroid starting material (methyl lithocholate, 4) was synthesized and identified previously in our lab [5] . Pregnenolone (1), POCl 3 and oxalayl chloride were purchased from Aldrich and used as received. Most chemicals and solvents were analytical grade and used without further purification. The purity of the products and the reaction time were supported by thin-layer chromatography (TLC) performed on silica gel (Merck type 60) and visualized under UV illumination and/or by I 2 vapor. Vacuum liquid chromatography (VLC) was performed on silica gel 60H. Melting points of the products were determined on a Gallenkamp melting point apparatus. Infrared spectra (wave numbers in cm -1 ) were recorded on an ATI Mattson Genesis FTIR spectrophotometer as either KBr pellets or in CHCl 3 . Nuclear magnetic resonance (NMR) spectra were recorded either on a Varian Unity INOVA 400 MHz NMR spectrometer or Bruker AC250 MHz NMR spectrometer. Chemical shifts are reported in ppm downfield from TMS, using the middle resonance of CDCl 3 (7. 
